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a fluid conduit extending from said fluid inlet to said fluid outlet, wherein 

said fluid conduit defines a substantially cylindrical heat regulation void, 

and 

said heat regulation void defines an inside diameter selected to 
accommodate an object subject to heat regulation by said heat regulating element 
and a circumferential gas flow path between said object and said fluid conduit. 

2. A rotary spindle assembly comprising: 

a rotary drive motor; 

a rotary spindle coupled to said rotary drive motor; and 
a heat regulating element comprising 

a regulating element frame defining a fluid inlet and a fluid outlet; and 
a fluid conduit extending froln said fluid inlet to said fluid outlet, wherein 

said fluid conduit defines a substantially cylindrical heat regulation 
void, and 

said heat regulation void defines an inside diameter selected to 
accommodate an outside diameter of said rotary spindle and a 
circumferential gas flow pljth between said rotary spindle and said fluid 
conduit. 

3. A rotary spindle assembly comprising: 

a rotary drive motor; 

a rotary spindle coupled to said rotary drive moW; 

a heat regulating element arranged about said rotary spindle and comprising 
a regulating element frame defining a fluiayinlet and a fluid outlet; and 
a fluid conduit extending from said fluid inlet to said fluid outlet, wherein: 

said fluid conduit defines a substantially cylindrical heat regulation 
void, and 

said heat regulation void defines W inside diameter selected to 
accommodate an outside diameter of saidYotary spindle and a 
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circumferential gas flow path between said rotary spindle and said fluid 

conduit; 

a liquid source coupled to said fluid conduit; 

a temperature sensor coupled to said rotary spindle assembly; and 

a controller coupled to said liquid source and said temperature sensor, said controller 

being programmed to be responsive to a temperature signal generated by said temperature 

sensor. 

4. A wafer processing assembly comprising: 

a rotary spindle assembly comprising 
a rotary drive motor, 

a rotary spindle coupled to said rotary drive motor, and 
a heat regulating element comprising a regulating element frame defining 
a fluid inlet, a fluid outlet, and a fluid conduit extending from said fluid inlet to 
said fluid outlet, wherein said fluid conduit defines a substantially cylindrical heat 
regulation void, and said heat regulation void defines an inside diameter selected 
to accommodate an outside diameter of said rotary spindle and a circumferential 
gas flow path between said rotary spindle and said fluid conduit; 
a wafer support secured to said rotary spindle so as to be rotatable therewith; and 
a wafer processing bowl arranged about said wafer support, said wafer processing bowl 
defining an exhaust gas flow profile of said wafer processing assembly. 

5, A wafer processing assembly comprising: \ 

a rotary spindle assembly comprising \ 
a rotary drive motor, \ 

a rotary spindle coupled to said rotary drive motor, and 
a heat regulating element arranged about said rotary spindle and 
comprising a regulating element frame\defining a fluid inlet, a fluid outlet, and a 
fluid conduit extending from said fluid mlet to said fluid outlet, wherein said fluid 
conduit defines a substantially cylindrical heat regulation void, and said heat 
regulation void defines an inside diameter selected to accommodate an outside 
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diameter of said rotary spindle and a circumferential gas flow path between said 

rotary spindle and said fluid conduit; 

a liquid source coupled tp said fluid conduit; 

a temperature sensor coupled to said rotary spindle assembly, 

a controller coupled to said liquid source and said temperature sensor, said controller 

being programmed to be responsive to a temperature signal generated by said temperature 

sensor, 

a wafer support secured to said rotary spindle so as to be rotatable therewith; and 
a wafer processing bowl arranged about said wafer support, said wafer processing bowl 
defining an exhaust gas flow profile of said wafer processing assembly, wherein dimensions of 
said circumferential gas flow path betw^n $aid rotary spindle and said fluid conduit are selected 
to avoid substantial degradation of said exhaust gas flow profile, 

6-8. (Canceled) \ 

9- A rotary spindle assembly comprising: \ 
a rotary drive motor, \ 
a rotary spindle coupled to said rotary drive motor; and 

a heat regulating flange secured to said cotary drive motor, said flange comprising 
an upper surface, \ 
a lower surface, \ 

a flange body defined between said upper surface and said lower surface, 
a rotary spindle passage aligned about said rotary spindle and extending through said 
flange body from said upper surface to said lower surface, 
a fluid inlet, \ 
a fluid outlet, \ 

a fluid duct defined in said flange body and extending from said fluid inlet to said fluid 
outlet, and \ 

a temperature sensor positioned in thermal communication with said flange body 
proximate said rotary spindle passage. \ 
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10. A rotary spindle assembly comprising: 

a rotary drive moto^; 

a rotary spindle coupled to said rotary drive motor; 

a heat regulating flange secured to said rotary drive motor, said flange comprising 



an upper surface, 

a lower surface in contact with said rotary drive motor, 
a flange body defined between said upper surface and said lower surface, 
a rotary spindle passage aligned about said rotary spindle and extending 
through said flange body from said upper surface to said lower surface, 
a fluid inlet, 
a fluid outlet, * 

a fluid duct defined in said flange body and extending from said fluid inlet 
to said fluid outlet, and\ 

a temperature sensor positioned in thermal communication with said 
flange body proximate said rotary spindle passage; 



a liquid source coupled to said fluid duct; and 

a controller coupled to said liquid\source and said temperature sensor, said controller 
being programmed to be responsive to a temperature signal generated by said temperature 
sensor- \ 

1L A wafer processing assembly comprising\ 
a rotary spindle assembly comprising \ 



a rotary drive motor, \ 

a rotary spindle coupled to said rotary drive motor, and 
a heat regulating flange secured to said rotary drive motor, said flange 
comprising an upper surface, a lower surface, a flange body defined between said 
upper surface and said lower surface, a rotary spindle passage aligned about said 
rotary spindle and extending through saiaflange body from said upper surface to 
said lower surface, a fluid inlet, a fluid outlet, a fluid duct defined in said flange 
body and extending from said fluid inlet to said fluid outlet, and a temperature 



Received from < 937 223 0724 > at 12/5/02 4:03:02 PM [Eastern Standard Time] 



-5- 



12/05/02 16:04 ©9.37 223 4 



KILLWORTH ET AL 



Serial No. 09/651,498 
Docket No. MIO 0071 PA 

sensor positioned in thermal communication with said flange body proximate said 

rotary spindle passage; 
a wafer support secured to said rotary spindle so as to be rotatable therewith; and 
a wafer processing bowl arranged about said wafer support, said wafer processing bowl 
defining an exhaust gas flow profile of said wafer processing assembly. 

12. A wafer processing assembly comprising: 
a rotary spindle assembly comprising 
a rotary drive motor, 

a rotary spindle coupled to said rotary drive motor; and 
a heat regulating flange secured to said rotary drive motor, said flange 
comprising an uppex surface, a lower surface in contact with said rotary drive 
motor, a flange body defined between said upper surface and said lower surface, a 
rotary spindle passage aligned about said rotary spindle and extending through 
said flange body frormsaid upper surface to said lower surface, a fluid inlet, a 
fluid outlet, a fluid duct defined in said flange body and extending from said fluid 
inlet to said fluid outlet^and a temperature sensor positioned in thermal 
communication with said flange body proximate said rotary spindle passage; 
a liquid source coupled to said fluid duct; 

a controller coupled to said liquid sburce and said temperature sensor, said controller 
being programmed to be responsive to a teim>erature signal generated by said temperature 
sensor; \ 

a wafer support secured to said rotary Spindle so as to be rotatable therewith; and 
a wafer processing bowl arranged about\said wafer support, said wafer processing bowl 
defining an exhaust gas flow profile of said wafeit processing assembly, 

13-14. (Canceled) \ 

15. A rotary spindle assembly comprising: \ 
a rotary drive motor; \ 
a rotary spindle coupled to said rotary drive motor; \ 
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a heat regulating element comprising 

a regulating element frame defining a fluid inlet and a fluid outlet; and 
a fluid conduit extending from said fluid inlet to said fluid outlet, wherein 
said fluid conduit defines a substantially cylindrical heat 
regulation void, and 

said heat regulation void defines an inside diameter 
selected to accommodate an outside diameter of said rotary spindle 
and a circumferential gas flow path between said rotary spindle 
and said fluid conduit; and 
a heat regulating flange secured to said rotary drive motor, said flange comprising 
an upper surface, 
a lower surface, 

a flange body defined between said upper surface and said lower surface, 
a rotary spindle passage aligned about said rotary spindle and extending 
through said flange body from said upper surface to said lower surface, 
a fluid inlet, 
a fluid outlet, 

a fluid duct defined in said flange body and extending from said fluid inlet 
to said fluid outlet, and 

a temperature sensor positioned in thermal communication with said 
flange body proximate said rotary spindle passage. 

16. A rotary spindle assembly comprising: 
a rotary drive motor; 

a rotary spindle coupled to said rotary drive motor; 

a heat regulating element arranged about said rotary spindle and comprising 

a regulating element frame defining a fluid inlet and a fluid outlet; and 
a fluid conduit extending from said fluid inlet to said fluid outlet, wherein 
said fluid conduit defines a substantially cylindrical heat 
regulation void, and 
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said heat regulation void defines an inside diameter 
selected to accommodate an outside diameter of said rotary $pindle 
and a circumferential gas flow path between said rotary spindle 
and said fluid conduit; 
a heat regulating flange secured to said rotary drive motor t said flange comprising 
an upper surface, 

a lower surface in contact with said rotary drive motor, 
a flange body defined between said upper surface and said lower surface, 
a rotary spindle passage aligned about said rotary spindle and extending 
through said flange body from said upper surface to said lower surface, 
a fluid inlet, 
a fluid outlet, 

a fluid duct defined\n said flange body and extending from said fluid inlet 
to said fluid outlet, and 

a temperature sensor positioned in thermal communication with said 
flange body proximate said rotary spindle passage; 
at least one liquid source coupled to saiAfluid conduit and said fluid duct; and 
a controller coupled to said at least one liquid source and said temperature sensor, said 
controller being programmed to be responsive to a^emperature signal generated by said 
temperature sensor. 

1 7. A wafer processing assembly comprising: 
a rotary spindle assembly comprising 
a rotary drive motor, 

a rotary spindle coupled to said rotar^r drive motor, 
a heat regulating element comprising ^regulating element frame defining 
a fluid inlet, a fluid outlet, and a fluid conduit extending from said fluid inlet to 
said fluid outlet, wherein said fluid conduit defines a substantially cylindrical heat 
regulation void, and said heat regulation void defintes an inside diameter selected 
to accommodate an outside diameter of said rotary spindle and a circumferential 
gas flow path between said rotary spindle and said fluiii conduit, and 



-8- 



Received from < 937 223 0724 > at 1215/02 4:03:02 PM [Eastern Standard Time] 



12/05/02 16:05 S937 223W24 



KILLWORTH ET AL 



Serial No. 09/651,498 
Docket No. MIO 0071 PA 

a heat reflating flange secured to said rotary drive motor, said flange 

comprising an upper surface, a lower surface, a flange body defined between said 

upper surface and said lower surface, a rotary spindle passage aligned about said 

rotary spindle and extending through said flange body from said upper surface to 

said lower surface, a fluid inlet, a fluid outlet, a fluid duct defined in said flange 

body and extending from said fluid inlet to said fluid outlet, and a temperature 

sensor positioned in thermal communication with said flange body proximate said 

rotary spindle passage; 

a wafer support secured to said rotary spindle so as to be rotatable therewith; and 

a wafer processing bowl arranged about said wafer support, said wafer processing bowl 

defining an exhaust gas flow profile of said wafer processing assembly. 

1 8. A wafer processing assembly comprising: 
a rotary spindle assembly comprising 
a rotary drive motor, 

a rotary spindle coupled to said rotary drive motor, 
a heat regulating element arranged about said rotary spindle and 
comprising a regulating elenWt frame defining a fluid inlet, a fluid outlet, and a 
fluid conduit extending from said fluid inlet to said fluid outlet, wherein said fluid 
conduit defines a substantially cylindrical heat regulation void, and said heat 
regulation void defines an insida diameter selected to accommodate an outside 
diameter of said rotary spindle and a circumferential gas flow path between said 
rotary spindle and said fluid conduit, and 

a heat regulating flange secured to said rotary drive motor, said flange 
comprising an upper surface, a lowerVurface in contact with said rotary drive 
motor, a flange body defined between said upper surface and said lower surface, a 
rotary spindle passage aligned about saidvrotary spindle and extending through 
said flange body from said upper surface to said lower surface, a fluid inlet, a 
fluid outlet, a fluid duct defined in said flange body and extending from said fluid 
inlet to said fluid outlet, and a temperature sensor positioned in thermal 
communication with said flange body proximate said rotary spindle passage; 
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at least one liquid source coupled to said fluid conduit and said fluid duct; 

a controller coupled to said liquid source and said temperature sensor, said controller 
being programmed to be responsive to a temperature signal generated by said temperature 
sensor; 

a wafer support secured to said rotary spindle so as to be rotatable therewith; and 
a wafer processing bowl arranged about said wafer support, said wafer processing bowl 
defining an exhaust gas flow^pxofile of said wafer processing assembly, wherein dimensions of 
said circumferential gas flow path between said rotary spindle and said fluid conduit are selected 
to avoid substantial degradation of said exhaust gas flow profile. 

19-20. (Canceled) 

21. A heat regulating element as claimed in claim 1 wherein said heat regulating element frame 
further defines at least one gas intake port, and wherein said gas intake port is in communication 
with said circumferential gas flow path. 

22. A heat regulating element as claimed in claim 1 wherein said regulating element frame 
comprises a body including a cylindrical cut-out, and wherein said fluid conduit is arranged 

about the periphery of said cylindrical cut-out. 

\ 

23. A heat regulating element as claimed in claim 1 wherein said fluid conduit comprises a 

\ 

length of tubing, \ 

24. A heat regulating element as claimed in claim 23 wherein said length of tubing is wound to 

\ 

define said substantially cylindrical heat regulation void. 



25. A rotary spindle assembly as claimed in claim 2 wherein said rotary spindle comprises a 
cylindrical shaft. 

26- A rotary spindle assembly as claimed in claim 2 whei^n said rotary spindle assembly 
further comprises a ring chuck arranged to support said heat regulating element. 
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21. A rotary spindle assembly as claimed in claim 3 wherein said temperature sensor is 
positioned in said circumferential gas flow path. 

28. A rotary spindle assembly as claimed in claim 3 wherein said temperature sensor is 
positioned to measure a temperature of liquid in said fluid conduit. 

29. A rotary spindle assembly as claimed in claim 3 wherein said controller is programmed to 
alter a rate of flow of fluid through said fluid conduit in response to a temperature signal 
generated by said temperature sensors 

30. A rotary spindle assembly as claimed in claim 3 wherein said controller is programmed to 
alter a temperature of fluid in said fluid conduit in response to a temperature signal generated by 
said temperature sensor. 




^ 31. (Amended) A heat regulating flange as claimed in claim 9 wherein said temperature sensor is 
embedded in said flange boW 



^ \ 32. (Amended) A heat regulating flange as claimed in claim 9 wherein said fluid duct is arranged 

V 

about said passage. 



33. A rotary spindle assembly as claimed in claim 16 wherein said at least one liquid source 
comprises a single liquid source coupled toteaid fluid conduit and said fluid duct. 

34. A rotary spindle assembly as claimed in claim 16 wherein said at least one liquid source 
comprises a first liquid source coupled to said fltn^ conduit and a second fluid source coupled to 
said fluid duct 



35. A rotary spindle assembly as claimed in claim 16 further comprising an additional 
temperature sensor coupled to said rotary spindle assembly)wherein said controller is coupled to 
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said additional temperature\ensor and is programmed to be responsive to a temperature signal 
generated by said additional temperature sensor. 
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